Supplementary Information
. Peak position, amplitude, and width after curve fitting via Lorentz profile convoluted with a Gaussian intensity distribution method. (a) TIR-SFG-VS spectra of Avicel surface, (b) SFG-VS sepctra of Avicel bulk, (c) TIR-SFG-VS spectra of cellulose Iβ surface, and (d) SFG-VS spectra of cellulose Iβ bulk within wavelength of 2800 to 3750 cm - 
 is the refractive angle from medium 1 into medium 2 defined by 1 2 ( )sin ( )sin
n  is the effective refractive index parameter of the interface layer, whose definition and physical meaning were elucidated in the standard SFG literature. [1] [2] [3] In the case for bulk crystalline materials like cellulose, the '( ) IR n  should actually be the bulk refractive index according to the three layer model 4 . As in Eq. S1, the overall Fresnel factor ( ) ( ) ( )sin All the angles has been calculated and incorporated into the Fig. 1 , with the simulated SFG intensity factor 2 ( ) ( ) ( )sin
 is unity) plotted in Fig. 1d . In particular, the relative ratio of the SFG intensity of the two geometries used in our experiments can be determined. Under the TIR reflection geometry using the prism (Fig. 1a) , the SFG intensity from the interface should be ~100 times of that from the geometry used in Fig. 1b 
